delta 4-3-Oxosteroid 5 beta-reductase. Structure and function.
delta 4-3-Oxosteroid 5 beta-reductase catalysing reduction of delta 4-3-oxosteroids to give A/B cis-conformation was intraperitoneally injected into BALB/c strain mice with Ribi adjuvant. Monoclonal antibody specific for this enzyme was prepared from their spleen cells. Using this monoclonal antibody as a probe the enzyme was further purified using reversed phase liquid chromatography to determine amino-acid sequence protein-chemically. Attempts to determine the N-terminal amino acid failed, indicating that the N-terminal amino acid is blocked. The protein was therefore subjected to digestion with lysyl endopeptidase after alkylating with iodoacetate. The peptides thus formed were isolated and purified by reversed-phase high-performance liquid chromatography and their amino-acid sequences were determined. Using antibodies and oligonucleotides as probes a cDNA which contained a 978 bp long open reading frame encoding 326 amino-acid residues (Mr 37376) was isolated from rat liver cDNA libraries and the entire sequence of the protein was deciphered from its nucleotide sequence. The COS cells transfected with this cDNA revealed a versatile activity to reduce varied kinds of delta 4-3-oxosteroids, i.e. 7 alpha-hydroxy-4-cholesten-3-one, androstenedione and cortisone as postulated by Okuda and Okuda (1984, J. Biol. Chem. 259, 7519-7524) and Furuebisu et al. (1987, Biochim. Biophys. Acta 912, 110-114. With a newly established immunoblotting assay method several tissues and organs were surveyed and it was found that the enzyme exists only in the liver and there is an apparent difference between sexes as to the content of this enzyme. However, there was little if any difference in the amount of mRNAs between both sexes, which may indicates that the sexual difference of rat liver cytosol 5 beta-reductase is due to a posttranslational modification and/or degradation.